Motivation ▶ The CMS trigger is extremely important. Roughly 500 separate algorithms combine to filter ≈40 MHz rate of collisions to ≈1 kHz of data. No trigger → no physics at CMS.
▶ As the LHC pushes to higher beam intensities, CMS has to be ready to respond to emergencies if the trigger rates go out of expected range. ▶ Trigger rate is very sensitive to all aspects of the detector and how they operate, so it often provides the first indication that something is wrong. ▶ Very important to be able to intelligently monitor, characterize and visualize trends in trigger rates.
▶ The trigger Field Operation Group at CMS has developed a sophisticated set of software tools to accomplish this task.
▶ Fits are made to the trigger rates in previous runs using linear and non-linear regression.
▶ These fits are then compared to the instantaneous trigger rate as data is being collected, in order to spot small (unexpected) deviations in rate.
▶ As well as this real-time component, the software provides a variety of additional features that are used in offline analysis. 
Fits

Fit Functions
▶ Ideally, trigger rates should depend linearly on beam intensity ▶ Due to background/experimental effects, some have nonlinear behavior ▶ After trying several options, we empirically found that the behavior of most triggers is well-described by either linear, quadratic, or exponential (sinh) functions
